in 
m 

CO POWER SUPPLY SYSTEM 

id 

s 

£3 

y 
ru 

w 



- 1 - 



P24476 



BACKGROUND OP THE INVENTION 

1. FIELD OF THE INVENTION: 

The current invention relates to a power supply 
system for supplying power stably while achieving energy 
savings in, for example , offices and homes. 

2. DESCRIPTION OF THE RELATED ART: 

Conventionally known environment -conscious power 
generation systems include solar energy power generation 
systems using solar cells and power generation systems using 
fuel cells. 

The solar energy power generation systems are 
roughly alas s if ied into two , I.e.. ( i ) an ■ independent 
system" and (ii) an "association system 1 '. In the 
"independent system", an electric energy generated by solar 
energy power generation is aaaumulated in a storage cell 
and then utilized. In the "association system" , a solar oell 
is connected to an electric line of a power company via an 
inverter. When the amount of power generated by the solar 
energy generation exceeds the power consumption in a house 
(for example, daytime on a clear day), the excess amount 
of the power is purchased by the power company; and when 
the amount of power generated by the solar energy generation 
does not reach the power consumption in a house (for example, 
a rainy day or nighttime) , the necessary power is purchased 
from the power company. 

One known example of power generation systems using 
fuel cells is a home-use co~ generation system (see Nikkei 
Electronics, No. 763, pp. 55-62). The co-generation 
system described in this document realizes power generation 
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using a fuel cell by providing a polymer -type fuel cell with 
fuel gas (for example, natural gas or LP gas) . The electric 
energy thus generated is supplied to electric products in 
houses. The heat discharged from the fuel cell is used for 
hot water supply or room heating* 

The solar cell power generation systems have a 
problem in terms of effective use of* energy. In the 
"independent system" , * the generated electric energy is 
accumulated in a storage cell, and thus an energy loss occurs - 
In the "association system" 1 also, an energy loss occurs while 
the excess amount of the power which is sold to the power 
company is transferred thereto through an electric line. 

The co-generation system using a fuel cell is 
expected to be common in homes and offices. However, it has 
not been considered how to build a new power supply system 
appropriate to a fuel cell, specifically, how to stably 
supply power while achieving energy savings. 

SUMMARY OF THE INVENTION 

According to one aspect of the invention, a power 
supply system includes a plurality of electric products; 
a power generation apparatus capable of varying an amount 
of power generation; and a power control apparatus for 
controlling power supply from the power generation apparatus 
to the plurality of electric products * Each of the plurality 
of electric products is structured to be capable of 
outputting a first power request signal for requesting a 
desired amount of power. The power control apparatus 
receives the plurality of first power request signals 
respectively from the plurality of electric products. 
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generates a second power request signal for r questing an 
amount of power which is determined in accordance with a 
total amount of power requested toy the plurality of first 
power request signals, and outputs the second power request 
signal to the power generation apparatus. The power 
generation apparatus increases or decreases the amount of 
power generation so as to match the amount of power 
generation with a target amount of power generation which 
is determined in accordance with the second power request 
signal. 

In one embodiment of the invention, the power 
generation apparatus is a fuel cell. 

In one embodiment of the invention, the power 
control apparatus generates the second power request signal 
so as to fulf ill R « ZRi + Rm, where R indicates an amount 
of power requested by the second power request signal, Ri 
(1-0, l f ... n) indicates an amount of power requested 
by each of the plurality of first power request signals, 
and Rm indicates a minimum necessary amount of power for 
communication between the plurality of eleatric products 
and the power control apparatus. 

In one embodiment of the Invention, the power 
generation apparatus determines whether or not the amount 
of power generation matches the target amount of power 
generation which is determined in accordance with the second 
power request signal; and when the amount of power generation 
is determined to match the target amount of power generation. 
The power generation apparatus outputs a matching signal 
to the power control apparatus . The power control apparatus 
outputs an acknowledging signal to each of at least one 
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electric product which outputs the first power request 
signal among the plurality of electric products , in response 
to the matching signal. 

In one embodiment of the invention, the power 
generation apparatus determines whether or not the amount 
of power generation matches the target amount of power 
generation which is determined in accordance with the second 
power request signal. When the amount of power generation 
is determined to match the target amount of power generation, 
the power generation apparatus outputs an acknowledging 
signal to each of at least one electric product which outputs 
the first power request signal among the plurality of 
electric products. 

In one embodiment of the invention, the power supply 
system further includes a power supply apparatus for 
outputting at least one of power supplied from the power 
generation apparatus and power supplied from a power supply 
source other than the power generation apparatus . The power 
generation apparatus determines whether or not the amount 
of power generation matches the target amount of power 
generation which is determined in accordance with the second 
power request signal* When the amount of power generation 
is determined to match the target amount of power generation , 
the power generation apparatus outputs a matching signal 
to the power control apparatus - The power control apparatus 
determines whether or not an amount of power requested by 
a current second power request signal is increased as 
compared with an amount of power requested by a previous 
second power request signal. When it is determined that the 
amount of power requested by the current second power request 
signal is increased as compared with the amount of power 
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requested by th previous second power request signal, the 
power control apparatus control© the power supply apparatus 
to compensate for an Insufficiency In the power supplied 
from the power generation apparatus with power supplied from 
5 the power supply source, during a period from when the 
current second power request signal Is output to the power 
generation apparatus until when the matching signal Is 
received from the power generation apparatus . 

10 In one embodiment of the invention, the power 

control apparatus controls the power supply apparatus to 
compensate for the insuf f laienoy in the power supplied from 
;9 the power generation apparatus with power supplied from the 

3 power supply source only when the increase of the amount 

* 15 of power requested by the current second power request signal 

over the amount of power requested by the previous second 
power request signal is equal to or more than a prescribed 
value • 
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JL 20 In one embodiment of the invention, the power supply 

[y source supplies commercial power* 
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J In one embodiment of the invention, the power supply 

source is a storage cell. 
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In one embodiment of the Invention, the plurality 
of electric products are connected to the power control 
apparatus via a wireless system or a wired system, 

30 In one embodiment of the invention, the first power 

request signal is a state signal Indicating a state of the 
electric product j and the power control apparatus obtains 
an amount of power required by the electric product in the 
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state which is Indicated by th state signal, and generates 
the second power request signal based on the amount of power 
required by the electric product. 

5 According to another aspect of the invention, a 

computer system Includes a server computer and a terminal. 
The server computer Includes a storage section for storing 
a correspondence table Indicating a relationship between 
a state of an electric product and power consumption of the 
10 electric product in the state. The correspondence table is 
downloaded from the server computer through a network in 
accordance with a request from the terminal. 



In one embodiment of the invention, the terminal is 
15 connected to a power supply system. The power supply system 
|f| includes a plurality of electric products, a power 

If! generation apparatus capable of varying an amount of power 

generation, and a power control apparatus for controlling 
power supply from the power generation apparatus to the 
r 3 20 plurality of electric products. The downloaded 

|i| correspondence table is stored in the power control 

f U apparatus . 



According to still another aspect of the invention, 
25 a method for selling an electric product includes the step 
of selling an electric product with a URL address for 
obtaining a correspondence table regarding the electric 
product , the correspondence table indicating a relationship 
between a state of the electric product and power consumption 
30 of the electric product in the state. 



Thus m the invention described herein makes possible 
the advantages of providing a power generation system for 
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stably supplying power while achieving energy savings. 

These and other advantages of the current Invention 
will become apparent to those skilled In the art upon reading 
5 and understanding the following detailed description with 
reference to the accompanying figures . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a view Illustrating a structure of a power 
supply system 1 in a first example according to the current 
invention; 

Figure 2 is a flowchart illustrating a procedure of 
processing executed by a power control apparatus 30 in the 
power supply system 1 shown in Figure 1; 

Figure 3 is a view illustrating a structure of a power 
supply system 2 in a second example according to the current 
invention: 

Figure 4 is a flowchart illustrating a procedure of 
processing executed by a power control apparatus 300 in the 
power supply system 2 shown in Figure 3: 

Figure 5 is a diagram illustrating an internal 
structure of a power supply apparatus 10O in the power supply 
system 2 shown in Figure 3; 

30 Figure 6 is a view illustrating a structure of a power 

supply system 3 in a third example aacbrdlng to the current 
invention; 
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F±gure 7 is a flowchart Illustrating a procedure of 
processing executed by a power control apparatus 310 in the 
power supply system 3 shown in Figure 6; 

Figure 6 is a diagram illustrating an internal 
structure of a power supply apparatus 200 in the power supply 
system 3 shown in Figure 3? 

Figure 9 is a diagram illustrating an internal 
structure of a power control apparatus 310 in the power 
supply system 3 shown in Figure 3? 

Figure 10 is a timing diagram illustrating waveforms 
of various signals used in the power supply system 3 shown 
in Figure 6; 

Figure 11 is a view illustrating a structure of a 
computer system 4 In a fourth example according to the 
current invention ; 

Figure 12A shows an example of a correspondence 
table 510 on a TV having a BS recording function; 

i 

Figure 12B shows an example of a correspondence 
table 520 on a washing machine; 

Figure 13A shows an example of a home page of a w web 
site for electric products usable for the power supply 
system" ; 
30 

Figure 13B shows an example* of a "search for a 
correspondence table" web page; and 



10 



%Q 

m 

in 
m 
m 

s 

LJ 

FU 

S3 



15 



20 



25 



- 9 - 



P24476 



Figure 13C shows an example of a "confirm the 
correspondence table" web page. 

DESCRIPTION OF THE EMBODIMENTS 

Hereinafter, the aurrent invention will be 
described by way of illustrative example© with reference 
to the accompanying drawings* 1 

(Example 1) 

Figure 1 shows a structure of a power supply system 
1 in a first example according to the current invention. 
The power supply system 1 is an example of an independent 
type power supply system of generating all the power 
necessary in a house without being supplied with power from 
any other power supply source. 

The power supply system 1 includes a plurality of 
electric products 40-a, through 40-n, a power generation 
apparatus 20 capable of varying an amount of power generation , 
and a power control apparatus 30 for controlling power supply 
from the power generation apparatus 20. 

In the following description, the power generation 
apparatus 20 is assumed to be a fuel cell (for example, FEFC 
or polymer electrolyte fuel cell ) . The fuel cell is supplied 
with hydrogen produced from fuel gas such as municipal gas 
by a fuel quality improving apparatus (not shown) - The 
reason why the power generation apparatus 20 is assumed to 
be a fuel cell is that a fuel cell is most practical as a 
power generation apparatus capable of* varying an amount of 
power generation in today's state of the art. Any type of 
power generation apparatus capable of varying an amount of 
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power generation can be used as the power generation 
apparatus 20. 

Each of the plurality of electric products 40-1 
through 40-n can be any product such as, for example, a 
refrigerator, a television (TV), a lighting device, a 
personal computer (PC) , a microwave oven, an audio player, 
a DVD player, a telephone, or a fax. ' In the following 
description, it is assumed that the electric product 40-1 
is a refrigerator, the electric product 40-2 is a TV, the 
electric product 40-(n-l) is a lighting device, and the 
electric product 40-n is a personal computer, as shown in 
Figure 1. 

The plurality of electric products 40-1 through 40-n 
are eaoh connected to the power control apparatus 30 via 
a dedicated line. However, the connection between the 
plurality of electric products 40-X through 40-n and the 
power control apparatus 30 is not limited to this. For 
example, the plurality of electric products 40-1 through 
40-n can be connected to the power control apparatus 30 via 
a wireless or wired system. As a wireless system, for 
example. Blue Tpoth or a communication line for cellular 
phones or PHS is usable. As a wired system, for example, 
a telephone line such as ISDN or a local area network (LAN) 
such as HAVI or Eoonet is usable. 

The power generated by the fuel cell 20 la supplied 
to the plurality of electric products 40-1 through 40-n via 
an inverter 10. The inverter 10 converts DC power into AC 
power. It is assumed that the plurality of electric products 
40-1 through 40-n are continuously supplied with a minimum 
required amount Rm of power for communication between the 
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plurality of electric products 40-1 through 40-n and the 
power control apparatus 30 • Herein, the "minimum required 
amount Rm of power for communication between the plurality 
of electric products 40-1 through 40-n and the power control 
apparatus 30 w includes the power required to transfer data 
between the plurality of electric products 40-1 through 40-n 
and the power control apparatus 30 and the power consumed 
by the plurality of electric products 40-1' through 40-n while 
they are at wait - 

The electric product 40-i is structured to output 
a power request signal Ri (first power request signal) for 
requesting a desired amount of power to the power control 
apparatus 30 . Here , i - 1 , ... , n . 

For example , it is assumed that when a power switch 
of the electric product 40-1 (refrigerator) is switched from 
off to on, an amount of power which is necessary for the 
electric product 40-1 to perform a rated operation is pi 
(W). In this case, when the power switch of the electric 
product 40-1 is switched from off to on, the electric product 
40-1, in response to the switching, outputs a power request 
signal Rl for requesting the amount pi of power which is 
necessary to perform the rated operation* 

The power control apparatus 30 receives a plurality 
of power request signals Ri from the respective plurality 
of electric products 40-1 through 40-n. The power control 
apparatus 30 generates a power request signal R (second power 
request signal) for requesting an amount of power which is 
determined in accordance with a total amount of power 
requested by the plurality of power request signals Rl, and 
outputs the power request signal R to the fuel cell 20. 
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The fuel cell 20 Increases or decreases the amount 
o£ power generation bo as to be matched with a target amount 
of power generation which is determined in accordance with 
the power request signal R. 

In the power supply system 1 described above, a power 
request signal R based on a total of the povfrer request signals 
Ri from the electric products 40-i 1© output to the fuel 
cell 20, and the amount of power generated by the fuel cell 
20 is controlled by the power request signal R. Thus, the 
fuel cell 20 can be controlled to generate a "necessary 
amount" of power "when necessary 0 in response to a request 
from the electric products . As a result , the amount of power 
generation by the fuel cell 20 is not unnecessarily increased, 
which achieves energy savings. 

Figure 2 shows a procedure of processing executed 
by the power control apparatus 30- In the example shown in 
Figure 2. it is assumed that a power request signal Ri output 
from the electric product 40-i Indicates a "request for use" 
or a "request for non-use** m When a user demands to use the 
electric product 40-i (for example, when the user switches 
the power stwitah of the electric product 40*1 from off to 
on) , the electric product 40-i outputs a power request signal 
Ri indicating a "request for use" to the power control 
apparatus 30. When the user demands to put the eleatrio 
product 40-i into a non-use state (for example, when the 
user switches the power switch of the electric product 40-i 
from on to off) , the electric product 40-i outputs a power 
request signal Ri indicating a "request for non-use" to the 
power control apparatus 30. 
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In step STl, the power control apparatus 30 receives 
power request signal Ri from the eleatrlo product 40-1 which 
outputs the power request signal Ri among the plurality of 
electric products 40-1 through 40-n. The power request 
signal Ri is sent to the power control apparatus 30 from 
the electric product 40-1. The power request signal Ri 
indicates the number of watts (pi) of power neaessary to 
put the electric product 40-1 into a usfable state. Here, 
in a power request signal Ri indicating a ^request for use" , 
pi > O. In a power request signal Ri indicating a "request 
for non-use", pi = 0. A power request signal Ri is 
represented by, for example, S-bit digital data. 

The power request signal Ri is held in the power 
control apparatus 30 until the next power request signal 
RI is received by the power control apparatus 30. 

In step ST2, the power control apparatus 30 
generates a power request signal R so as to fulfill 
expression (1). The power request signal R indicates the 
number of watts (p) of power to be supplied by the fuel cell 
20. The power request signal R is represented by, for 
example, digital data having a prescribed number of bits. 
n 

R-^Rl+Rm expression (1) 

Here, Ri (i = 1, . . . , n) indicates the amount of power 
requested by the power request signal Ri. Rm indicates the 
minimum necessary amount of power for communication between 
the plurality of electric products 40-1 through 40-n and 
the power control apparatus 30. 
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In step ST3, the power control apparatus 30 outputs 
the power- request signal R to the fuel cell 20, thereby 
instructing the fuel cell 20 to perform power generation 
In accordance with the power request signal R. 

The fuel ceil 20 receives the power request signal 
R from the power control apparatus 30 and controls the amount 
of power generation so as to match thb amount of power 
generation with a target amount of power generation which 
is determined In accordance with the power request signal 
R- The target amount of power generation of the fuel cell 
20 can be set to be matched to the amount of power requested 
by the power request signal R or can be set to be matched 
to a stan of the amount of power requested by the power request 
signal R and a margin m in consideration of the margin m* 
The amount of power generation of the fuel cell 20 is 
increased or decreased by, for example, increasing or 
decreasing the supply amount of fuel gas such as natural 
gas or LP gas* Alternatively, when the fuel quality 
improving apparatus is not necessary, hydrogen can directly 
be supplied to the fuel cell 20. 

The fuel cell 20 determines whether or not the amount 
of power generation matches the target amount of power 
generation which is determined in accordance with the power 
request signal R, When the amount of power generation is 
determined to have matched, the fuel cell 20 outputs a 
matching signal C to the power control apparatus 30. 

In step ST4 , the power control apparatus 30 confirms 
whether or not the matching signal C Is received from the 
fuel cell 20 * 
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To the electric product 40-1 whioh has output a p wer 
request signal Ri indicating a "request for use", the power 
control apparatus 30 returns an acknowledging signal after 
confirming that the matching signal C is received from the 
fuel aell 20 ♦ The acknowledging signal is sent from the 
power control apparatus 30 to the electric product 40-1 which 
outputs the power request signal Ri indicating a "request 
for use" in order to inform the electric* product 40-1 that 
"the amount of power generation of the fuel cell 20 has 
reached the target amount of power generation . The electric 
product 40-1 which outputs the power request signal Ri 
indicating a "request for use" waits until receiving the 
acknowledging signal from the power control apparatus 30, 
and starts an operation corresponding to the "request for 
use" after receiving -the acknowledging signal. 

To the electric produat 40- i which has output a power 
request signal Ri Indicating a "request for non-use", the 
power control apparatus 30 does not return an acknowledging 
signal. The "request for non-use" is a request for reducing 
the amount of power requested. Accordingly* it is not 
necessary to inform the electric product 40-i which outputs 
a power request signal Ri indicating a "request for non-use" 
that "the amount o£ power generation of the fuel cell 20 
has reached the target amount of power generation. The 
electric product 40-i whioh outputs a power request signal 
Ri indicating a "request for non-use" starts an operation 
corresponding to the "request for non-use" immediately after 
output ting such a power request signal Ri to the power 
control apparatus 30 without waiting for receipt of the 
acknowledging signal from the power control apparatus 30. 
Here, an operation corresponding to the "request for 
non-use" encompasses "no operation" . 
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When the electric product 40-1 is connected to the 
power control apparatus 30 via a dedicated line, the 
acknowledging signal is sent by, for example, changing the 
level of a power permission signal Ai (which is continuously 
output from the power control apparatus 30 to the electric 
product 40-1) from a low level (0) to a high level (1) . Here, 
the high level (1) of the power permission signal Ai means 
that a power supply to the electric product 40-1 Is permitted, 
and the low level ( 0 ) of the power permission signal AI means 
that a power supply to the electria product 40 -i is not 
permitted (i»e.„ the power supply is prohibited). 

When the electric product 40-1 is connected to the 
power control apparatus 30 through a local area network (LAN) , 
the power permission signal Ai does not need to be 
continuously output to the electric product 40-1. In this 
case, the power control apparatus 30 can he structured to 
send the power permission signal AI to the electric product 
40-1 In response to an occurrence of an event (for example, 
the user's operation of the power switch from off to on). 

At the time when the electric product 40-1 outputs 
a power request signal Rl indicating a "request for use" 
to the power control apparatus 30, the level of the power 
permission signal Ai supplied to the electric product 40-1 
is set to be a low level (0)* The power control apparatus 
30 changes the level of the power permission signal Ai from 
a low level (o) to a high level (1) after confirming that 
the matching signal C is received from the fuel cell 20. 
This means that at the time when the amount of power 
generation of the fuel cell 20 reaches the target amount 
of power generation, the level of the power permission signal 
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Al supplied to the electric product 40-i is set to be a high 
level (1). After the level of the power permission signal 
Ai is set to be a high level (1), the electric product 40-i 
starts an operation corresponding to a "request for use". 

At the time when the electric product 40-i outputs 
a power request signal Ri indicating a "request for non-use" 
to the power control apparatus 30 , the level of the power 
permission signal Ai supplied to the electric product 40-i 
is set to be a high level ( 1 ) - The power control apparatus 
30 changes the level of the power permission signal Ai from 
a high level (1) to a low level (0) immediately after 
receiving a power request signal Ri indicating a "request 
for non-use " from the electric product 40-± without waiting 
for the receipt of the matching signal C from the fuel cell 
20 • This means that the level of the power permission signal 
Ai supplied to the electric product 40-i is set to be a low 
level ( 0 ) , regardless of whether or not the amount of power 
generation of the fuel cell 20 has reaahed the target amount 
of power generation . After the level of the power permission 
signal Ai is set to be a low level ( 0 ) , the electric product 
40-1 starts an operation corresponding to a "request for 
non-use". 

According to the above -described power supply 
system 1, in response to the matching signal C, an 
acknowledging signal is sent to the electric product 40-i 
which outputs the power request signal Ri indicating a 
"request for use" . The eleatrio product 40-i whiah outputs 
such a power request signal Ri waits until receiving the 
acknowledging signal indicating that "the amount of power 
generation of the fuel cell 20 has reached the target amount 
of power generation* from the power control apparatus 30, 
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and then starts an operation corresponding to the "request 
for use" • This guarantees that electric product 40-i 
operates under conditions which are necessary for the 
electric product 40-i to realize a prescribed function 
without fail (rated conditions); namely, this guarantees 
that the electric product 40-i performs a rated operation. 
As a result, the frequency of the electric product 40-i 
malfunctioning is significantly reduced. 

Also according to the above- described power supply 
system l, the electric product 40-i which outputs a power 
request signal Rl indicating a "request for non-use" 
immediately starts an operation corresponding to the 
"request for non-use" without confirming that "the amount 
of power generation of the fuel cell 20 has reached the target 
amount of power generation"- This allows the electric 
product 40-i to be put into a non-use state rapidly when 
the user demands to put the eleotric product 40-i into a 
non-use state (for example, when the user demands to stop 
the operation of the electric product 40-1). 

In the first example, the fuel cell 20 determines 
whether or not the amount of power generation has reached 
the target amount of power generation which is determined 
in accordance with a power request signal R . Then, the fuel 
cell 20 outputs a matching signal C indicating the result 
of the determination to the power control apparatus 30. In 
response to the matching signal C, the power control 
apparatus 30 outputs an acknowledging signal to each of at 
least one electric product 40-i which outputs a power request 
signal Ri indicating a "request for use". Alternatively, 
the fuel cell 20 can directly return the acknowledging signal 
to each of at least one electric product 40-i which outputs 



19 - 



P24476 



a power request: signal Rl Indicating a "request for use". 
In order to realize this, however, the power control 
apparatus 30 needs to be structured to output a power request 
signal Rl to the fuel cell 20 as well as a power request 
signal R. 

( Example 2 ) 

Figure 3 shows a structure of a power supply system 
2 In a second example according to the current invention. 
The power supply system 2 Is an example of a type of power 
supply system which, in principle, generates all the power 
necessary in a house using a fuel cell, hut when the amount 
of power generation is Insufficient, reaelves power (for 
example, commercial power) from a power supply source other 
than the fuel cell until the amount of power generation is 
confirmed to reach the target amount of power generation. 

In Figure 3, identical elements previously 
discussed with respect to Figure 1 Dear identical reference 
numerals and the detailed descriptions thereof will be 
omitted. 

The power supply system 2 includes a power supply 
apparatus 100 in addition to the elements In the power supply 
system 1 (Figure 1). 

The power supply apparatus 100 outputs at least one 
of power supplied from the fuel cell 20 and power supplied 
from a power company 80 via a power line 90 to each of the 
plurality of electric products 40-1 through 40-n. 

A power control apparatus 300 includes a buffer (not 
shown) for storing a power request signal R which was output 
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immediately previously (hereinafter, referred to as the 
"previous power request signal R" ) • The power control 
apparatus 300 determines whether or not an amount of power 
generation requested by a power request t signal R, which is 
calculated by expression (1) and la to be output to the fuel 
oell 20, is increased as compared with the amount of power 
generation requested by the "previous power request signal 
R u • (Hereinafter, the power request signal R which is 
calculated by expression (1) and is to be output to the fuel 
oell 20 will be referred to as the "current power request 
signal R" ) . When it is determined that the amount of power 
generation requested by the "current power request signal 
R" is increased as compared with the amount of power 
generation requested by the "previous power request signal 
R" , the power control apparatus 300 outputs a power purchase 
signal T (for example, a high level signal) to the power 
supply apparatus lOO. Due to the power purchase signal T, 
an amount of power corresponding to the Insufficiency in 
the power generated by the fuel cell 20 is supplied to the 
plurality of eleatrlc products 40-1 through 40-n from the 
power company 80 via the power supply apparatus 100 . Upon 
confirming receipt of a matching signal C from the fuel cell 
20 , the power control apparatus 300 outputs a power purchase 
signal T (for example, a low level signal) to the power supply 
apparatus 100 . Due to the power purchase signal T , the power 
supply from the power company 80 is stopped. 

As described above, the power control apparatus 300 
controls the power supply apparatus 100 to compensate for 
the insufficiency in the amount of power supplied from the 
fuel cell 20 with the power supplied from the power company 
SO via the power line 90 until the amount of power generation 
of the fuel cell 20 is confirmed to reaoh the target amount 
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of power generation (i.e., the period from the output of 
the current power request signal R to the fuel aell 20 until 
the receipt of the matching signal c from the fuel aell 20) . 
Thus s the power control apparatus 300 can return an 
acknowledging signal at real time to the electric product 
40-1 which outputs a power request signal Ri indicating a 
"request for use" without waiting until the amount of power 
generation of the fuel cell 20 readies 'the target amount 
of power generation . As a result , the user Is prevented from 
experiencing the discomfort of delayed start of the 
operation of the electric product 40-i* 

The power control apparatus 30O can alternatively 
be structured to determine whether or not the increase of 
the amount of power generation requested by the current power 
request signal R over the amount of power generation 
requested by the previous power request signal R is equal 
to or more than a prescribed value. In this case, the power 
control apparatus 300 can be structured to control the power 
supply apparatus 100, only when the excess is determined 
to be equal to or more than the prescribed value t to 
compensate for the insufficiency in the power supplied by 
the fuel cell 20 with the power supplied via the power line 
90 until the amount of power generation of the fuel cell 
20 is confirmed to reach the target amount of power 
generation . 

The power supply source other than the fuel cell 20 
which is connected to the power supply apparatus lOO can 
be any type of power supply source* The power supply source 
can be, for example, a commercial power supply source or 
a storage cell* 
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Figure 4 shows a procedure of processing executed 
by the power control apparatus 300. In the example shown 
in Figure 4, it is assumed that a power request signal Ri 
output from the electric product 40 -i indicates a "request 
for use" or a "request for non-use"* 

In step ST1, the power control apparatus 300 
receives a power request signal Ri from ttie electric product 
40 -i which outputs the power request signal Ri among the 
plurality of electric products 40-1 through 40-n_ The 
processing in step ST1 is the same as that shown in Figure 
2* ........ 

in step ST2, the power control apparatus 300 
generates a power request signal R so as to fulfill 
expression (1). The processing in step ST 2 is the same as 
that shown in Figure 2 * 

In step ST3, the power control apparatus 300 outputs 
the power request signal R to the fuel cell 20, thereby 
instructing the fuel cell 20 to perform power generation 
in accordance with the power request signal R. The 
processing in step ST 3 is the same as that shown in Figure 

In step ST4, the power control apparatus 300 
determines whether or not the amount of power generation 
requested by the "current power request signal R" is 
increased as compared with the amount of power generation 
requested by the "previous power request signal R", When 
it is determined that the amount of power generation 
requested by the "current power request signal R ,f is 
increased as compared with the amount of power generation 
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requested by the "previous power request signal R v , the power 
control apparatus 300 outputs a power purchase signal T to 
the power supply apparatus XOO, thereby Instructing the 
power supply apparatus lOO to purchase an amount of power 
corresponding to the insuf f ioienoy In the power generated 
by the fuel cell 20 from the power company 80 . 

In step ST5 , to the electric product 40-1 which has 
output a power request signal Rl Indicating a "request for 
use" , the power control apparatus 300 returns an 
acknowledging signal without confirming receipt of a 
matching signal C from the fuel cell 20, The power control 
apparatus 300 can send the acknowledging signal in this 
manner by immediately changing the level of the power 
permission signal Al from a low level (0) to a high level 
(1) when the power request signal Rl Indicating a "request 
for use" Is received from the electric product 40-i without 
waiting for the receipt of the matching signal C from the 
fuel cell 20 * 

To the electric product 40-1 which has output a power 
request signal Rl indicating a "request for non-use", the 
power control apparatus 300 does not return an acknowledging 
signal. The processing In this case is the same as that In 
step ST4 in Figure 2, 

In step ST6, the power control apparatus 30O 
confirms whether or not a matching signal C is received from 
the fuel cell 20. Upon confirming receipt of the matching 
signal C is received from the fuel cell 20, the power control 
apparatus 300 outputs a power purchase* signal T to the power 
supply apparatus lOO, thereby Instructing the power supply 
apparatus 100 to stop the purchase of the power supplied 
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from the power company so. 

Figure 5 shows an Internal structure of the power 
supply apparatus 100. The power supply apparatus 100 
Includes a power purchase device lOOa and a power adder 100b. 

The power purchase device 100a Is connected to the 
power company 80 ( Figure 3 ) via the power line 90 • In 
accordance with the value of the power purchase signal T, 
the power purchase device 100a switches the power from the 
power company 80 to be permitted to he supplied to the power 
adder 10 Ob or prohibited from being supplied to the power 
adder 100b. The power purchase device 100a includes, for 
example, a switch (not shown) for determining whether the 
power adder 100b should be electrically connected to the 
power company 80 or not . The switch is opened or closed in 
accordance with the value of the power purchase signal T. 

The power adder 100b is connected between an output 
of the power purchase device 100a and an output of the 
inverter 10. The power adder 100b adds an output from the 
power purchase device 100a and an output from the Inverter 
lO and outputs the sum result to the plurality of electric 
products 40-1 through 40-n . 

According to the power supply apparatus 100 having 
a structure shown in Figure 5 , when the power purchase signal 
T permits the power from the power company 80 to be supplied 
to the power adder 100b, an amount of power corresponding 
to the insufficiency in the power generated by the fuel cell 
20 is pulled into the power adder 100b from the power company 
80 via the power purchase device lOOa. As a result, even 
until the amount of power generation of the fuel cell 20 
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reaches the target amount of power generation, an 
appropriate amount of power is output from the power adder 
100b. 

According to the power supply system 2, as described 
above, the power control apparatus 300 immediately returns 
an acknowledging signal to the electric product 40-1 which 
outputs a power request signal Rl indicating a "request for 
use" upon receiving such a power request signal. This is 
permitted since even until the amount of power generation 
of the fuel cell 20 reaches the target amount of power 
generation, stable supply of power to the electric product 
40-1 is guaranteed ♦ Therefore, it is not necessary for the 
electric product 40-i which outputs the above-mentioned 
power request signal Ri to wait to start an operation 
corresponding to the "request for use" until the amount of 
power generation of the fuel cell 20 reaches the target 
amount of power generation. As a result, the electric 
product 40-1 can immediately start an operation 
corresponding to the "request for use" after outputting the 
above-mentioned power request signal Ri to the power control 
apparatus 30 O. This guarantees that the electric product 
40*1 operates under rated conditions immediately after the 
electric product 40-i outputs the power request signal Ri 
indicating a "request for use" to the power control apparatus 
300 . As a result , the frequency of the electric product 40-i 
malfunctioning is significantly reduced. 

Alternatively, the power control apparatus 300 can 
be structured not to return an acknowledging signal to the 
electric product 40-1 which outputs a power request signal 
Ri regardless of the type of the power request signal Ri 
received from the electric product 40-i (for example. 
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regardless of whether the power request signal Rl indicates 
a "request for use" or a "request for non-use"). This is 
permitted sinae stable supply of power to the electric 
product 40-1 is guaranteed even until the amount of power 
generation of the fuel cell 20 reaches the target amount 
of power generation. Therefore, the electric product 40-1 
can immediately start a desired operation after outputting 
a power request signal Rl to the power ' control apparatus 
300 regardless of the type of the power request signal Rl 
output to the power control apparatus 300 (for example, 
regardless of whether the power request signal Rl indicates 
„a "request for use" or a "request for non-use w ). 

( Example 3 ) 

Figure 6 shows a structure of a power supply system 
3 in a third example according to the current invention. 
The power supply system 3 is an example of an integrated 
type power supply system which uses both a solar cell and 
a fuel cell. The power supply systems described in the first 
and second examples do not use a solar cell, but can use 
a solar cell together with a fuel cell. 

The power supply system 3 generates all the power 
necessary In a house using a solar cell and a fuel cell in 
principle. However* the power supply system 3 is structured 
as follows s when the total amount of power generated by the 
solar cell and the fuel cell is insufficient, the power 
supply system 3 can purchase power (for example, commercial 
power) from a power supply source other than the solar cell 
or the fuel cell until the amount of power generation of 
the fuel cell is confirmed to reach a target amount of power 
generation! and when the total amount of power generated 
by the solar cell and the fuel cell is excessive, the power 
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supply system 3 can sell the excess amount of the power to 
a power company. 

In Figure 6, the identical elements previously 
discussed with respect to Figure 1 bear identical reference 
numerals and the detailed descriptions thereof will he 
omitted. 

The power supply system 3 includes a solar cell llo # 
an inverter 120 and a power supply apparatus 200 in addition 
to the elements in the power supply system 1 (Figure 1) . 

The solar cell 110 supplies power generated by solar 
energy to the power supply apparatus 200 through the inverter 
120, The inverter 120 converts DC power to AC power. 

The solar cell HO outputs a power generation signal 
G, which indicates an amount of power generation of the solar 
cell 110, to a power control apparatus 310. 

The power supply apparatus 200 is connected to a power 
company 80, homes 81a, 8 lb and a factory 82 via a power line 
90. The power supply system 3 is located within a home 81. 

The power supply apparatus 200 outputs a portion P3 
of power PI supplied from the solar cell HO to a power company 
80 via a power line 90. The power supply apparatus 200 also 
outputs an amount of power which is equal to a sum of (i) a 
remaining portion (P1-P3) of the power Pi supplied from the 
power company 80, <ii) power P2 supplied from the fuel cell 
20, and (ill) power P4 supplied from the power company 80 
via the power line 90 (namely, PI + P2 - P3 + -P4) to the 
plurality of electric products 40-1 through 40-n. 
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The plurality of electric product© 40-1 through 40 -n 
and the solar cell 110 are each connected to the power control 
apparatus 310 via a dedicated line. However , the connection 
between the plurality of electric products 40-1 through 40 -n 
and the solar cell 110 with the power control apparatus 310 
Is not limited to this. For example, the plurality of 
electric products 40-1 through 40-n and 'the solar cell 110 
can each he connected to the power control apparatus 310 
via a wireless or wired system* As a wireless system, for 
example. Blue Tooth or a communication line for cellular 
phones or PHS is usable. As a wired system, for example, 
a telephone line such as ISDN or a local area network such 
as HAVI or Boonet is usable. 

Figure 7 shows a procedure of processing executed 
by the power control apparatus 31C In the example shown 
In Figure 7, It is assumed that a power request signal Ri 
output from the electric product 40 -i indicates a "request 
for use" or a "request for non-use". 

In step STX, the power control apparatus 310 
receives a power, request signal Ri from the electria product 
40-1 which outputs the power request signal Ri among the 
plurality of electric products 40-1 through 40-n. The power 
control apparatus 310 also receives a power generation 
signal G from the solar cell llo. The power generation 
signal G is represented by, for example, 8 -bit digital data. 

In step ST2, the power control apparatus 310 
generates a power request signal R so as to fulfill 
expression (2). The power request signal R indicates the 
number of watts (p) of the power to be supplied by the fuel 
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cell 20. The power request signal R is represented by, for 
example, digital data having a prescribed number of bits. 

f f ..... expression (2) 

5 Here, Ri (i = 1, . . . , n) Indicates the amount of power 

requested by the power request signal Rl.' Rm indicates the 
minimum necessary amount of power for communication between 
the plurality of electric products 40-1 through 40-n and 
the power control apparatus 310. G Indicates an amount of 
10 power generated by the solar cell llo. 

m 

%y In step ST3 , the power control apparatus 310 

CO 



r i 



determines whether the value of the power request signal 
R is positive or negative, and outputs a sign signal & 
ffj 15 indicating the determination result to the fuel cell 20 and 

the power supply apparatus 200, For example, the value of 
"1" of the sign signal S means that the value of the power 
request signal R is negative, and the value of "0* of the 



ijj sign signal S means that the value of the power request signal 

jfy 20 R is 0 or positive. 
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When R & 0 in step ST3 , the processing goes to step 
ST4. When R < 0 in step ST3, the processing goes to step 
ST8 . 

The processing in steps ST 4 through ST 7 (processing 
performed when the amount of power generation of the fuel 
cell 20 is insufficient) is the same as the processing in 
steps ST3 through ST6 shown in Figure 4. 
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In step ST8 , the power control apparatus 310 
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instructs the power supply apparatus 200 to sell on excess 
amount of power |r| (» P3) out of the power PI supplied from 
the solar cell HO. In this case, the fuel cell 20 goes no t 
need to generate power. Therefore, the power control 
apparatus 310 does not Instruct the fuel cell 20 to generate 
power. The remaining portion of the power PI supplied from 
the solar cell 110 (power other than |R|, i.e*, PI - P3 ) 
is output to the eleatrio products 40-1 through 40-n through 
the power supply apparatus 200. 

The processing in step ST9 is the same as that of 
step ST5 shown in Figure 4. 

Figure 8 shows an internal structure of the power 
supply apparatus 200- The power supply apparatus 200 
includes a power purchase device 200a, a power adder 200b, 
and a power distributor 200c. 

The power purchase device 200a is connected to 
houses 8la and 8lb (Figure 6), the power company 80, and 
a plant 82 via the power line 90. The power purchase device 
200a is provided with a power purchase signal T. In 
accordance with, the value of the power purchase signal T, 
the power purchase device 200a switches the power P4 from 
the power company 80 to be permitted to be supplied to the 
power adder 200b or prohibited from being supplied to the 
power adder 200b. The power purchase device 200a includes, 
for example, a switch (not shown) for determining whether 
or not the power adder 200b should be electrically connected 
to the power company 80. The switch is opened or closed in 
accordance with the value of the power purchase signal T. 

The power distributor 200c is provided with a power 
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request signal R and a sign signal S which indicates whether 
the value of the power request signal R is positive or 
negative. 

When the sign signal 6 is determined to be 0 (i.e. , 
the power request signal R is 0 or positive), the power 
distributor 200o outputs all the power PI supplied from the 
solar cell 110 to the power adder 200b (i.e., P3 m o). 

When the sign signal S is determined to be 1 (i.e, , 
the power request signal R is negative), the power 
distributor 20 Oo outputs an excess amount of power |R| ( = 
P3) out of the power PI supplied from the solar cell HO 
to the power company 80 via the power line 90, and outputs 
the remaining power (PI - P3) to the power adder 2O0b. 

The power adder 200b is connected to an output of 
the power purchase device 200a, to an output of the inverter 
lo , and to an output of the power distributor 200o • The power 
adder 200b adds an output P4 from the power purchase device 
200a, an output P2 from the inverter io, and an output (PI 
- P3) from the power distributor 200a, and outputs the sum 
result (PI + P2 - P3 + P4) to the plurality of electric 
products 40-1 through 40-n* Here, when R a 0 # P3 = O, and 
when R < 0 , P3 - | R | . 

Figure 9 shows an internal structure of the power 
control apparatus 310, The power control apparatus 310 
Includes n buffers 320-1 through 320-n, n logic OR devices 
330-1 through 330-n, and a calculation device 360. 

A plurality of power request signals Rl -through Rn 
respectively output from the plurality of electric products 
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40-1 through 40-n are respeotiv ly stored in the buffers 
320-1 through 320-n, In the example shown In Figure 9, each 
of the plurality of power request signals Rl through Rn is 
represented by 8-bit digital data* Here, the power request 
signal Rl Indicates the number of watts which is required 
to use the electric produot 40-i. In the power request 
signal Ri indicating a "request for use", pi > 0; and in 
the power request signal Ri indicatirig a "request for 
non-use" , pi - 0 . 

•The electric product 40-1 which outputs a power 
request signal Ri indicating a "request for non-use" is in 
a wait state, and thus consumes an amount of power required 
in the wait state of the electric produot 40-1. Signal Rm, 
which indicates a minimum necessary amount of power for 
communication between the plurality of eleotrlo products 
40-1 through 40-n and the power control apparatus 3lO is 
represented by, for example, 4-bit digital data. 
(Hereinafter, signal. Rm will be referred to as the "minimum 
power signal Rm" ♦ ) The minimum power signal Rm is preset 
to have a prescribed value. The minimum power signal Rm is 
input to the power control apparatus 310 beforehand. The 
electric produot 40-1 requests the power control apparatus 
310 to provide the "amount of power required in the wait 
state of the electric produot 40-i" as a part of the amount 
of minimum power indicated by the minimum power signal Rm. 
Accordingly, the electric produot 40-1 does not need to 
request the power control apparatus 310 for the "amount of 
power required in the wait state of the electric product 
40-1" separately from the minimum power signal Rm* This is 
why pi - o in the power request signal Rl indicating a "request 
for non-use" „ -- 
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It is assumed that a power request signal Rl, onoe 
stored In any of the buffers 320-1 through 320 -n, is not 
updated until the next power request signal Rl (output from 
the same electric product as the power request signal Ri 
stored in the buffer) is received by the power control 
apparatus 310 . 

The calculation device 360 receives a plurality o£ 
power request signals Ri through Rn, a minimum power signal 
Rm and a power generation signal G, and generates a power 
request signal R in accordance with expression (2). 

The calculation device 360 also generates a sign 
signal S indicating the sign of the power request signal 
R. 

In synchronization with the timing at which the 
power request signal R is output to the fuel cell 20, the 
calculation device 360 sets a power purchase signal T to 
a first level (for example, a high level) indicating a 
purchase of power from the power company 80 is permitted* 
In synchronization with the timing at which a matching signal 
C is received from the fuel cell 20, the calculation device 
360 sets a power purchase signal T to a second level (for 
example, a low level) indicating the purchase of power from 
the power company 80 is to be stopped ♦ 

Each of a plurality of power permission signals Al 
through An is generated based on an output from a 
corresponding one of the logic OR devices 330-1 through 
330-n. 

The internal structure of the power control 
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apparatus 300 (Figure 3) is the same as that of the internal 
structure of the power control apparatus 310 shown in Figure 
9 except that a power generation signal Q is not input to 
ana a sign signal S is not output from the power control 
apparatus 300 ♦ In the power oontrol apparatus 300, the 
calculation device 360 receives a plurality of power request 
signals Rl through Rn and a minimum power signal Rm, and 
generates a power request signal R lti accordance with 
expression (1). 

Figure lo is a timing diagram illustrating waveforms 
of various signals used in the power supply apparatus 3 
(Figure 6) in the third example. In Figure 10, Rl indicates 
a power request signal which is output from the refrigerator 
40-1. R2 indicates a power request signal which is output 
from the TV 40-2. It is assumed that power generation by 
the solar cell 110 is performed- Accordingly, as shown in 
Figure lo, the power generation signal G has a positive 
value* 

It is assumed that at time tl , the user wants to watch 
the TV 40-2 and operates the switch of the TV 40-2 from off 
to on. In this, case, the TV 40-2 outputs a power request 
signal R2 indicating a "request for use" (in the example 
shown in Figure 10 , a high level signal) to the power control 
apparatus 310* The power control apparatus 310 receives the 
power request signals Rl and R2 and minimum power signal 
Rm (not shown in Figure lo, see Figure 9) and the power 
generation signal G, and generates a power request signal 
R at time tl in accordance with expression (2). The power 
control apparatus 310 determines the sign of the value of 
the power request signal R at time tl . In the example shown 
in Figure 10, R & 0 at time tl. Accordingly, the power 
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control apparatus 310 Instructs the solar coll 20 to generate 
power of the amount |R| corresponding to the Insufficiency , 
and sets the power purchase signal- T to a first level (for 
example, a high level) indicating a purchase of power from 
the power company 80 is permitted. The power control 
apparatus 310 changes the level of a power permission signal 
A2 from a low level to a high level substantially 
simultaneously when the power request signal R2 indicating 
a "request for use" 1b received from the TV 40-2, Then, in 
synchronization with the receipt of a matching signal C from 
the fuel cell 20, the power control apparatus 310 sets the 
power purchase signal T to a second level (for example, a 
low level) indicating the purchase of the power from the 
power company 80 is to he stopped (during a period from time 
tl to time t2) . 

It is assumed that at time t2, the user wants to turn 
off the TV 40-2 and operates the switch of the TV 40-2 from 
on to off. In this case, the TV 40-2 outputs a power request 
signal R2 Indicating a "request for non-use" (in the example 
shown in Figure 10, a low level signal) to the power control 
apparatus 3lO. The power control apparatus 310 receives the 
power request signals Rl and R2 and minimum power signal 
Rm (not shown in Figure 10, see Figure 9) and the power 
generation signal G, and generates a power request signal 
R at time t2 in accordance with expression (2). The power 
control apparatus 310 determines the sign of the value of 
the power request signal R at time t2 . In the example shown 
±n Figure 10, R < 0 at time t2- Accordingly, the power 
control apparatus 310 cancels the instruction to the solar 
cell 20 to generate the power, and instructs the power supply 
apparatus 200 to sell the excess amount of power |R| to the 
power company 80. The power control apparatus 310 changes 
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the level of the power permission signal A2 from a high level 
to a low level substantially simultaneously when the power 
request signal R2 indicating a "request for non-use" is 
received from the TV 40-2. 

In this manner, the power generation of the fuel cell 
20 can be controlled In accordance with whether the power 
supply of the TV 40-2 is on or off. * 

As described above, the solar cell HO and the fuel 
cell 20 are used in combination. Thus, when an amount of 
power generation of the fuel cell 20 is insufficient (R at 
0 ) , power supplied from the power company 80 can be 
purchased; and when on amount of power generation of the 
solar cell 110 is excessive (R < 0), the excess amount of 
the power can be sold to the power company 80. 

in the power supply system 3, when an amount of power 
generation of the solar cell 110 is excessive (R < 0), the 
excessive amount of the power can be stored in a storage 
cell (not shown) instead of being sold to the power company 
80* In this case, when an amount of power generation of the 
fuel cell 20 becomes insufficient, the power stored in the 
storage cell can be used. Alternatively, when an amount of 
power generation of the fuel cell 20 becomes insufficient, 
generation of power of an amount corresponding to the 
insufficiency can be instructed to the fuel cell 20 0 and 
also the power stored in the storage cell can be used until 
the amount of power generation of the fuel cell 20 reaches 
the target amount of power generation. 

In the power supply system 3, the power control 
apparatus 310 immediately returns an acknowledging signal 
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to an electric product 40-1 which outputs a pow r request 
signal Ri indicating a "request for use" upon receiving the 
power request signal Ri indicating a "request for use" from 
the eleatrio product 40 -i # without confirming receipt of 
a matching signal C from the fuel cell 20. By this system, 
the effect provided toy the power supply system 2 is also 
provided by the power supply system 3, 

Alternatively, in the power supply system 3, the 
power control apparatus 310 can be struotured not to return 
an acknowledging signal to the electric product 40-i which 
outputs a power request signal Hi regardless of the type 
of the power request signal Ri (for example, regardless of 
whether the power request signal Ri indicates a "request 
for use" or a "request for non-use")* By this system, the 
effect provided by the power supply system 2 is also provided 
"by the power supply system 3* 

In the first through third examples, the amount of 
power generated by the fuel cell 20 is controlled in 
accordance with the increase or decrease in the amount of 
power requested by the request signal Ri from the electric 
product 40-i. Instead, the amount of power generated by the 
fuel cell 20 can be controlled in accordance with a request 
based on the power consumption of the electric products 40-i, 
without a power request signal Ri being output from the 
electric products 40-1. For example, in a structure using 
the "association system" , the amount of power generation 
of the fuel cell 20 can be changed by a result of monitoring 
a purchase of commercial power from the power company 80 
conducted by the insufficiency of the power generated by 
the fuel cell 20. This system is usable since- the result 
of monitoring shows the request based on the power 
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consumption of an electric product. 

In the second and third examples, the solar cell 110 
is used as power generation means. Alternatively or 
5 additionally, the power generation by the force of wind, 
the force of wave of seawater, or geothennal energy can be 
used. These means for power generation are preferably 
selected in full consideration of, for ex&mple, the features 
and characteristics of the geographical area in which the 
10 power is generated. 

For example, a power supply system according to the 
current invention can be structured by combining the power 
q generation by force of wind and the power generation by the 

\B 15 solar energy. 

CO 

in 



In the first through third examples , the fuel cell 
20 is installed in a house. Instead, one fuel cell can be 
CP shared by a plurality of houses (for example, one or more 

\4 20 villages , one or more towns , or one or more apartment houses ) . 

By sharing a high efficiency fuel cell, the total power 
supply efficiency can be increased. 



in the first through third examples, a power request 
25 signal Ri indicates a "request for use" or a "request for 
non-use M - A power request signal Ri can Indicate one of 
three or more requests . For example, a power request signal 
Ri can indicate a "request for high output use", a "request 
for low output use" or a "request for non-use". A power 
30 request signal R± indicating a "request for high output use" , 
for example, can request the power of 100 W. A power request 
signal Ri indicating a "request for low output use", for 
example, can request the power of 50 W. A power request 
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signal Rl indicating a "request for non-use" , for exampl , 
can request the power of 0 W, 

When the request is switched from a "request for 
5 non-use" to a "request for high output use" or when the 
request is switched from a "request for non-use" to a 
"request for low output use", the power control apparatus 
30 aan change the level of a power permission signal Ai from 
a low level (0) to a high level (1) after confirming receipt 
10 of a matching signal C, and the power control apparatus 300 
or 310 can change the level of a power permission signal 
Ai from a low level { 0 ) to a high level ( 1 ) without confirming 
C3 receipt of a matching signal C. When the request is switched 

)f from a "request for low output use" to a "request for high 

i A 15 output use 1 , the power control apparatus 30 can first change 

IJ! the level of a power permission signal Ai from a high level 

01 (1) to a low level (0), and after confirming receipt of a 

JO matching signal C, can change the level of a power permission 

J y signal Ai from a low level (0) to a high level (1) , and the 

rj 20 power control apparatus 300 or 310 can first change the level 

uj of a power permission signal Ai from a high level (l) to 

RJ a low level ( 0 ) # and without confirming receipt of a matching 

signal C, can change the level of a power permission signal 
Ai from a low level (0) to a high level (1). 



□ 



25 

When the request is switched from a "request for high 
output use" to a "request for non-use" or when the request 
is switched from a "request for low output use" to a "request 
for non-use", the power control apparatus 30 (or 30O or 310) 
30 can change the level of a power permission signal Ai from 
a high level ( 1 ) to a low level ( 0 ) without confirming receipt 
of a matching signal C. When the request is switched from 
a "request for high output use" to a "request for low output 
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use", the power control apparatus 30 (or 300 or 310) can 
maintain the high level (1) without confirming receipt of 
a matching signal C. 

5 In the first through third examples , a power request 

signal Ri indicates the number of watts of the power required 
to use the electric product 40-1. Instead, a power request 
signal Ri can indicates a state of the electric product 40-i 
(power state). In this case, the power control apparatus 
10 30 (or 300 or 3lO) can receive a state signal indicating 
a state of the electric product 40-1, as a power request 
signal Ri, from the electric product 40-i, and obtain an 
q amount of power required to use the electric product 40-i 

%9 in the state indicated by the state signal. For example, 

P 15 the power control apparatus 30 (or 300 or 310) can store, 

J"p in an internal memory (not shown) thereof, a correspondence 

ffj table which shows the relationship between the state signal 

10 and the amount of power required to use the electric product 

W 40-i in the state indicated by the state signal (for example, 

20 a look-up table) . In this case, the correspondence table 
is used to convert a state signal into an amount of power 
ry required to use the electric product 40-1 in the state 

UJ indicated by the state signal. Such a correspondence table 

Is preferably prepared for each type or each system of 
25 electric products. 



(Example 4) 

Figure 11 shows a structure of a computer system 4 
in a fourth example according to the current invention ♦ The 
30 computer system 4 includes a server computer 410 and at least 
one terminal 420- The server computer 410 is connected to 
the at least one terminal 420 through the internet 430. 
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The server oomput r 410 Includes a storage section 
450 for storing at least one web page. The storage seotion 
450 Is, for example, a hard disk. 

Figures 12A and 12B each show a correspondence table 
indicating the relationship between the state of an electric 
product and the power consumption of the electric product 
in that state, as an example of the content of the web page 
stored in the storage section 450 of the server computer 
410. Figure 12A shows a correspondence table 5lO for a TV 
having a BS recording function, and Figure 12B shows a 
correspondence table 520 for a washing machine. Each of the 
correspondence tables 510 and 520 is, for example, a look-up 
table. 

The correspondence table 5lO in Figure 12A shows 
that the TV having a BS recording function can be in one 
of three states (power states) of "on state" , "off state" 
and "BS recording state" . The correspondence table 510 also 
shows that the power consumption for the "on state" is 220 W # 
the power consumption for the "off state" is 0 W, and the 
power consumption for the "BS recording state" is 18 W. The 
correspondence table 510 further shows that the three states 
are respectively indicated by three state signals SI, S2 
and S3. The state signals SI, S2 and S3 are each represented 
by, for example, 2-bit digital data. 

The correspondence table 520 in Figure 12B shows 
that the washing machine can be in one of three states (power 
states) of "washing by a centrifugal force", "washing by 
stirring" and "off state". The correspondence table 520 
also shows that the power consumption for the "washing by 
a centrifugal force" is 170 W, the power consumption for 
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the "washing by stirring" is 270 W, and the power consumption 
for the "off state" is 0 W. The correspondence table 520 
further shows that the three states are respectively 
indicated by three state signals Tl, T2 and T3. The state 
signals Tl„ T2 and T3 are each represented by, for example. 
2 -hit digital data* 

Such a correspondence table is preferably prepared 
for each type or each system of electric products. 

When the user demands to display the web page stored 
in the storage section 450 In the server computer 410 on 
the screen of the terminal 420, the user inputs an address 
exclusively specifying the web page to the terminal 420. 
An address exclusively specifying one particular web page 
is referred to as a URL (uniform resource locator) address. 
The terminal 420 sends the URL address which is input by 
the user to the server computer 410 • The server computer 
410 sends the content of the web page designated by the URL 
address to the terminal 420 • The terminal 420 executes 
browsing. This way, the content of the web page sent to the 
terminal 420 from the server computer 410 is interpreted 
and displayed on the screen of the terminal 420* 

Figure 13A shows an example of a home page (i.e.. 
the top page of the web page) of a "web site for the electric 
products usable for the power supply system" . When the user 
clicks "search for a correspondence table", a "search for 
correspondence table" web page for allowing the user to input 
conditions for searching for a correspondence table is 
displayed on the screen of the terminal 420. 

Figure 13B shows an example of the M search for 
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correspondence table" web page. Wh n the user inputs the 
name o£ the manufacturer (for example, "Matsushita Eleotrio 
Industrial Co., Ltd."), the type of the eleotrio product 
(for example, "washing machine" ) and the item number or the 
model name of the electric product (for example, "XXXX") 
and clicks "search", a "confirm the correspondence table" 
web page is displayed on the screen of the terminal 420. 
The "confirm the correspondence table" Web page allows the 
user to confirm the correspondence table specified by the 
name of the manufacturer, the type of the electric product, 
and. the item number or the model name of the electric product 
input by the user. 

Figure 13C is an example of the "confirm the 
correspondence table" web page. When the user clicks 
"download", the content of the "confirm the correspondence 
table" web page (i.e., the correspondence table specified 
by the name of the manuf acturer , the type of the electric 
product, and the item number or the model name of the electric 
product input by the user) is downloaded to the terminal 
4 20 from the server computer 410 through the internet 430. 
Such downloading is achieved by cooperation of the download 
programs installed in both of the server computer 410 and 
the terminal 420 beforehand. 

When there is no need to confirm the search result 
of the correspondence table, the display of the "confirm 
the correspondence table - web page shown in Figure 13C can 
be omitted. In this case, the search result (i.e., the 
correspondence table specified by the name of the 
manufacturer, the type of the electric* product , and the item 
number or the model name of the electric product input by 
the user) can be downloaded to the terminal 420 from the 
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server computer 410 through the Internet 430. 

The terminal 420 ±s connected to the power supply 
system 1 (Figure 1) • The power control apparatus 30 in the 
power supply system 1 includes a memory (not shown) therein 
for storing a correspondence table. In this structure, the 
correspondence table downloaded from the server computer 
4lO can be stored in the memory in the powei: control apparatus 
30. The power control apparatus 30 receives a state signal 
indicating a state (power state) of an electric product 40-i 
and converts the state into a power consumption of the 
electric product 40-i in the state indicated by the state 
signal, using the correspondence table stored in the power 
control apparatus 30 . 

Alternatively, when the power control apparatus 30 
acts as a home server, the correspondence table can be 
downloaded from the server computer 410 to the power control 
apparatus 30 without via the terminal 420. 

In this manner, the correspondence table downloaded 
from the server computer 410 can be used in the power control 
apparatus 30* Thus, in the case where an electric product 
connected to the power control apparatus 30 is replaced with 
another eleatrio product or an electric product is 
additionally connected to the power control apparatus 30, 
the power supply system 1 can easily be conformed to the 
new environment of use without any work of the user. 

When an electric product is sold to a user, a URL 
address for obtaining a correspondence table regarding the 
electric product can be attached to the electric product. 
For example, such a URL address can be described in the 
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warranty or service specifications {user' s manual) packaged 
with the electric product. The user can easily obtain the 
correspondence table regarding the electric product 
purchased by accessing the web page designated by the URL 
address • Consequently, the user can easily add the electric 
product to the power supply system 1. 

The terminal 420 can be connected to the power supply 
system 2 (Figure 3) or the power supply system 3 (Figure 
6) instead of the power supply system 1 (Figure 1). 

In the fourth example, the internet 430 is used. Any 
type of network is usable Instead of or In combination with 
the Internet 430. 

According to the current invention, a second power 
request signal as a counting result of a plurality of first 
power request signals from a plurality of electric products 
is output to a power generation apparatus. An amount of 
power generated by the power generation apparatus is 
controlled by the second power request signal. By such a 
system , the power generation apparatus can be controlled 
to generate a "necessary amount" of power '•when necessary" 
In response to a request from the electric products. As a 
result , the amount of power generated by the power generation 
apparatus is not unnecessarily Increased, which achieves 
energy savings. 

According to the current invention, in response to 
a matching signal , an acknowledging signal is output to each 
of at least one electric product which outputs a first power 
request signal among the plurality of electric products. 
The at least one electric product which outputs the first 
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power request signal starts operating after receiving the 
acknowledging signal from the power control apparatus. 
This guarantees that the electric product performs an 
operation under conditions which are necessary for the 
electric product to realize a prescribed function without 
fall (rated conditions); namely, this guarantees that the 
eleotr^o product performs a rated operation* As a result, 
the frequency of the electric product 'malfunctioning is 
significantly reduced. 

According to the current invention, the power 
control apparatus controls a power supply apparatus to 
compensate for the insufficiency in the power generated by 
the power generation apparatus with power supplied from a 
power supply source other than the power generation 
apparatus until the amount of power generated by the power 
generation apparatus io confirmed to reach the target amount 
of power generation (i.e., a period from when a current power 
request signal is output to the power generation apparatus 
until a matching signal is reaeived from the power generation 
apparatus) . This way, the power control apparatus can 
return an acknowledging signal at real time to the electric 
product which outputs a power request signal without waiting 
until the amount of power generated by the power generation 
apparatus reaches the target amount of power generation. 
As a result, the user is prevented from experiencing the 
discomfort of delayed start of the operation of the electric 
product . 

Various other modifications will be apparent to and 
can be readily made by those skilled in the art without 
departing from the scope and spirit of this -invention. 
Accordingly, it is not intended that the scope of the claims 




- 47 - 



F24476 



appended hereto be limited to the description as set forth 
herein, but rather that the claim© be broadly construed. 



